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Objective: Although detained adolescent females show high rates of severe aggression, we know little about the long-term impact of this
risk-behavior. Furthermore, qualitative differences in aggression between males and females argue for gender specific research. In contrast to
males, females display aggressive acts more often towards themselves (inward aggression; self harm behavior) than towards others (outward
aggression). Therefore, this prospective study investigated the prevalence and predictive validity of different types of aggression in detained
adolescent females.
Method: Participants were 139 adolescent females (mean age 20.1) assessed at start of detention and 5 years later. Both inward and outward
aggression subtypes were assessed twice using standardized instruments. Mutual relations over time were analyzed by means of structural
equation modeling.
Results: High levels of all types of aggression were found repeatedly, suggesting substantial persistence over time. While inward aggression
predicted both inward and outward aggression at follow-up, outward aggression was related to outward aggression only. Furthermore, the
covert form of outward aggression only, and not the overt subtype, predicted outward aggression 5 years later.
Conclusions: This study suggests that aggression in detained adolescent females does not fade away, and should thus be given substantial
clinical attention. In assessment, focus should also be on inward and covert subtypes. Further research should explore the necessity of
developing gender-specific diagnostic instruments, treatment modules and risk assessment tools. When replicated, our findings may also bear
implications for the classification of behavior disorders in adolescent females.
© 2014 Elsevier Inc. All rights reserved.Severe aggression is a common and problematic
phenomenon among detained adolescent females [1,2],
causing both physical and psychological damage to
victims and thus having major (financial) implications
for society as a whole [3]. Aggressive adolescent females
themselves are prone to a variety of negative outcomes
later on: educational difficulties, substance use problems,
early promiscuous sexuality and potentially early
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0010-440X/© 2014 Elsevier Inc. All rights reserved.evidence on the negative impact of female aggression is
growing, research on the long term development of aggression
in detained females is lacking. This study is designed to fill
this void.
Historically, female aggression has all too often been
considered mild, infrequent and temporary [7]. Therefore,
research on aggressive behavior has focused mainly on
males. The pioneering research of Moffitt and colleagues [8],
posing the life course persistent and adolescent limited
pathways of conduct problems, led to debate whether
these pathways apply to females as well. It was suggested
that in females conduct problems in early adolescence often
diminish over time [9], while conduct problems first appearing
in later adolescence may persist into adulthood [10]. Recent
studies however demonstrated that some females with early
onset of aggressive behavior show similar or even worse adult
outcomes than their male counterparts, both with regard to
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Although the existence of a small group of adolescent females
displaying severe conduct problems is now recognized,
our insight in the gender specific characteristics of conduct
problems, and aggression in specific, is still limited.
Since females display less physical violent behavior
towards others than males, one is apt to think that females
are less aggressive [12]. However, women experience
similar levels of aggressive feelings as men [13]. One of
the explanations for the underestimation of aggression in
females is the difference in its expression: while males direct
their aggressive impulses more towards their environment
(outward), females tend to do so by directing it towards
themselves (inward), leading to suicidal and self injurious
behavior [14–16]. In several studies, inward aggression
was indeed found to be more prevalent among females
than males, both in adulthood and in adolescence [17–19].
Not surprisingly, both physical aggression and self harm
behavior (non-suicidal self injury and suicidal behavior)
were found to be strongly interrelated [13,15], and need thus
to be studied in unison. As many risk and protective factors
are similar for both suicidal behavior and physical aggressive
behavior [20,21], there is evidence for a common underlying
mechanism. Also, a shared disturbance of serotonin has
been found, showing lower brain levels in both physical
aggressive and suicidal populations [22–24]. Overall,
both suicidal behavior and physical aggression are suggested
to be a consequence of a basic dysregulation of aggressive
impulses [21,25]. The impulse can either be directed toward
oneself (inward directed aggressive behavior) or toward
others (outward directed aggressive behavior). Considering
gender differences, onemay suggest that females, compared to
males, are more inclined to express aggression to themselves
than towards others.
When experiencing aggressive tendencies towards others,
females are furthermore less likely than males to show their
aggression openly. Lange and his colleagues [26] distin-
guished an overt and covert form of aggression. Covert
aggression refers to the emotional and cognitive component
of aggression. It consists of feelings of anger and hostile
cognitions that are not acted out, for instance ‘Although
I don't show it, I am sometimes eaten up with jealousy’ or
‘I don't seem to get what's coming to me’ [26]. Covert
aggression is thus hidden, which makes it easily overlooked.
Overt aggression, in contrast, is referring to a direct way of
harming others (verbally or physically). This is considered
the typical male way of acting out aggressive feelings [27].
In the current study of female detainees, a distinction
between the overt and covert forms of aggression will be
made. Since females display less physical aggression
while feelings of anger are equally common among
both sexes [13], physical aggression in females might be
less related to anger and aggressive tendencies. We
therefore assume that, in females, the covert form of
aggression will be more predictive of future aggression
than the overt form.Adolescent females in detention display high levels of
both outward aggressive behavior and inward aggression.
Suicidal and self injurious behaviors are common among
them and detained adolescents attempting suicide, use
more violent methods than psychiatric patients do
[1,28,29]. With their combination of outward and inward
aggression, detained adolescent females constitute a good
population to study themutual relations over time. As we know
that previously detained girls continue to have significant
functional impairment in adulthood [4–6,28], every possible
starting point to improve this outcome should be used.
Knowledge on the longitudinal mutual relations of aggression
in detained adolescents is relevant for both risk assessment of
future aggression and treatment purposes in this population.
Notwithstanding the high prevalence of inward and outward
aggression, and the clinical relevance, up until now, no study has
focused on these types of aggression longitudinally in detained
adolescent females.
The aims of this study are therefore to examine in
detained adolescent females: (1) the persistence of inward
and (overt and covert) outward aggression from the start of
detention until 5 years later and (2) the predictive value of
subtypes of aggression during adolescence for similar behaviors
in young adulthood.1. Method
1.1. Participants
In this study, 139 adolescent females were included at
follow-up from a baseline sample of 178 adolescent females.
Between 2002 and 2004, participants were studied in their
first month of placement in three (of the seven) Dutch
juvenile detention centers. The majority was placed under
civil law measure (80%), while the remainder was placed
under penal law measures. Of these adolescent females, 34%
had committed a violent crime, 21% a non-violent crime and
45% had severe problem behavior such as drug abuse or
prostitution. The 178 adolescent females were a subgroup of
an initial group of 229, since the aggression questionnaires
were added later on in the study, it was unavailable for the
first 51 participants. Of the 178, 22 refused to participate in
the follow-up study, 15 could not be located and 2 were
deceased, leaving 139 adolescent females in the follow-up
study (see Fig. 1).
The follow-up study was conducted 3 to 6 years later
(mean 4.5; SD .6). The mean age at follow-up was
20.1 years (SD 1.4; range 16.9–24.1). With regard to ethnic
origin, 59% were Dutch, 6% from other Western countries
and 36% of non-Western origin. Many of these young women
suffered severe adjustment problems, described in detail in
another article [6].
Adolescent females who were not included in the current
analyses (n = 90) were not significantly different at baseline
from those included, with regard to ethnicity (χ2 = .05, df = 2,
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aggression, suicidal behavior and non-suicidal self injury,
all p N .100).
1.2. Procedure
This study was approved by the review boards of
the Ministry of Justice and by the VU University Medical
Ethics Committee (METC). At baseline, participants gave
written consent to be contacted again for follow-up research
purposes. At follow-up they were given oral and written
information concerning the aims and contents of the study.
They were assured that their information was confidential.
All participants gave written informed consent to participate
in the follow-up study. Participants were paid a stipend
for their time. The majority of participants (83%) were
interviewed at a location of their choice, such as at home
or at the house of a friend or relative. Another 26 (14%)
were interviewed at residential facilities and 6 (3%) at
correctional facilities.
1.3. Measures
Outward aggression was assessed with the Dutch version
of the Buss–Durkee Hostility Inventory [26,30]. The BDHI-d
is a self report questionnaire, containing 40 true or false items
to assess two different types of aggression: overt aggression
and covert aggression. Overt aggression includes verbal
and physical aggression, e.g. ‘When I really lose my temper,
I am capable of slapping someone’ or ‘I like to gossip’.Covert aggression consists of hostile attributions and
restrained aggression, e.g. ‘Other people always seem to get
the breaks’ and ‘I am irritated a great deal more than people are
aware of’. The reliability of both the overt and covert subscales
is good. Concordance with other self-report measures reveals
satisfactory convergent and divergent validity [26]. Norm
scores are available for normal and detained populations, in
separate age categories (Table 1).
Inward aggression, including suicidal behavior and non-
suicidal self injury, was examined with the Dutch translation of
the Kiddie-SADS-Present and Lifetime Version (K-SADS-PL)
[31,32]. The Kiddie-SADS is a semi-structured diagnostic
interview designed to assess psychiatric disorders in children
and adolescents according to the DSM IV [33]. Interrater
agreement in scoring screens and diagnoses is found to be high
(range: 93 to 100%) and test–retest reliability κ coefficients are
good to excellent [31]. Suicidal behavior consists of four items
(thoughts of death, suicidal thoughts, suicidal behavior and
severity of the suicide attempts) being present at the previous
12 months. Each item is scored 1 (not present), 2 (moderately
present) or 3 (highly present). These items were summed
to a total score of suicidal behavior (ranging from4 to 12).Non-
suicidal self injury in the past year was covered by one question
in the Kiddie-SADS and was scored 1 (not present), 2
(moderately present) or 3 (highly present). A binary variable
was conducted (self injury present/not present in the past
12 months).
1.4. Data analyses
First, prevalence's will be given for inward and outward
aggression and cross sectional correlations between all
aggression parameters will be shown. Next, paired t-tests were
used to investigate the persistence of aggression over time (overt
and covert outward aggression, and suicidal behavior and non-
suicidal self injury as components of inward aggression).
Second, to investigate the relationships of different types
of aggression over time, structural equation modeling (SEM)
in M-Plus version 6.11 were performed [34]. Separate latent
variableswere introduced for outward and inward aggression at
baseline and follow-up. Overt and covert forms of aggression
were used as observed indicators for outward aggression.
Suicidal behavior and non-suicidal injury (also called self-harm








Aggression scores in the first month of detention and at 5 year follow-up.
Baseline mean (SD) Follow-up mean (SD) Difference (mean) 95-CI T p
Outward aggression
Overt aggression 9.5 (4.0) 10.3 (3.4) 0.8 −0.05, 0.16 −1.87 .064
Covert aggression 8.6 (4.4) 8.5 (4.8) −0.1 −1.1, 0.8 0.28 .783
Inward aggression
Suicidal behavior 5.7 (2.4) 4.8 (1.7) −0.9 −0.4, −1.3 3.92 .000
Non-suicidal self injury 0.3 (.5) 0.1 (.3) −0.2 −0.14, −0.31 5.14 .000
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tors to the latent variables were constrained to be equal at
baseline and follow-up. As one of the observed variables (non-
suicidal injury) was categorical the model was estimated using
the means and variance adjustedweighted least squares method
(WLSMV). An unrestricted model that assumed correlation
between all latent variables at both time points was first fitted to
the data. We investigated whether model fit worsened when
non-significant correlations were restricted to be zero. This was
done in a stepwise manner. The restriction was not accepted
when the chi-square test for difference testing was significant
(indicating a worsening of model fit induced by the restriction).
The fit of the final model was judged on the basis of the CFI,
TLI andWRMR goodness of fit statistics. A RMSEA of b .07,
a CFI of N .95, a TLI of N .95 [35] and a WRMR of less than
1.0 [36] are considered to indicated good fit.
The structural equation model described above combines
overt and covert aggression into one latent variable of outward
aggression. However, investigating the role of covert and overt
aggression independently has been described as important
[26]. Therefore, if significant relations are found for outward
aggression at baseline with any type of aggression at follow-
up, a post hoc structural equation model is performed with
only the observed variables for overt and covert aggression
measured at both time points.
All tests are two-tailed with .05 as the standard for
statistical significance and .05 b p b .10 as the trend toward
statistical significance.2. Results
2.1. Prevalence of inward and outward aggression
At detention intake, high prevalence rates for inward
aggression were found (reported about the previous
12 months): 32% of the detained adolescent females had
had suicidal thoughts, 5.9% had committed a severe suicide
attempt and 32% reported self injurious behavior. The mean
scores of both overt and covert aggression were in line with
the average norm scores for detained adolescent females,
with overt aggression 9.5 (SD 4.0) and covert aggression 8.6
(SD 4.4). Correlations of all forms of aggressive behavior at
baseline are listed in Table 2.
At follow up, prevalence rates of inward aggression were
as follows (as reported about the last 12 months): 15.1%
suicidal thoughts, 2.9% had committed a severe suicideattempt and 10.8% reported self injurious behavior.
Although almost none were detained anymore, both overt
and covert aggression mean scores at follow up met the
average norm scores for detained populations, with overt
aggression 10.3 (SD 3.4) and covert aggression 8.5 (SD 4.8).
When compared to norm scores for general population, overt
aggression was in the very high range en covert aggression in
the high range. Correlations of all forms of aggressive
behavior at follow up are listed in Table 2.
Outward aggression was found to be stable over time at
the group level (Table 3), with no statistically significant
differences over time for both the overt or covert type. Inward
aggression decreased significantly over time, with both suicidal
behavior and non-suicidal self injury declining from adoles-
cence into young adulthood (Table 3).
2.2. Predictive model of inward and outward aggression
over time
The final structural equation model is presented in Fig. 2.
In the unrestricted SEM model there was no significant
association between outward aggression at baseline and
inward aggression at follow-up (p = .666). As setting the
correlation between these two latent variables at zero did not
worsen model fit (chi-square test for difference testing = .177,
df = 1, p = .67), the restricted model was preferred over the
unrestricted model. As all parameter estimates in the restricted
model were significant, we adopted this model as our final
model (Fig. 1). This structural equation model had a good
fit (χ2 = 20.7, df = 17, p = .24; RMSEA = .039, 95% CI =
[.000, .090]; CFI = .969; TLI = .948; WRMR = .581).
Results of SEM: outward aggression at baseline was
significantly related to outward—but not to inward—
aggression at follow-up. Inward aggression was related to
both outward and inward aggression in young adulthood (Fig. 2).
2.3. Predictive model of overt and covert aggression
over time
Since significant relations were found for outward
aggression at baseline with outward aggression at follow-
up, a post hoc SEM was performed to focus on the difference
between the overt and covert forms of outward aggression in
this relation. So, looking into the relation of aggression
towards others, we focus on the anger feelings and
cognitions not acted out (covert aggression) and verbal and
physical aggression (overt aggression). The final SEM for
Table 3
Cross sectional Pearson correlations.
Baseline Follow-up
Overt aggression Covert aggression Suicidal behavior Overt aggression Covert aggression Suicidal behavior
Covert aggression .30*** .52***
Suicidal Behavior .19* .28*** .32*** .37***
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the unrestricted model there was no significant association
between overt aggression at baseline and overt and covert
aggression at follow-up (p = .14 and .92, respectively). As
setting the correlation between these observed variables at
zero did not worsen model fit (chi-square test for difference
testing = 2.750, df = 2, p = .25), the restricted model was
preferred over the unrestricted model. There was a trend for
the relation between covert aggression at baseline and overt
aggression at follow-up (p = .07). As setting the correlation
between these two variables at zero did worsen model fit, this
relationwas kept in themodel. As all other parameter estimates
in the restricted model were significant, we adopted this model
as our final model (Fig. 3). The structural equationmodel has a
good fit (χ2 = .28, df = 62, p = .25; RMSEA = .052, 95%
CI = [.000, .158]; CFI = .988; TLI = .963; SRMR = .035).
Results SEM: covert aggression was significantly related to
the same aggression 4 to 5 years later, with a trend towards
significance for overt aggression at follow-up. Overt aggres-
sion was not related to any type of outward aggression in
young adulthood (Fig. 3).3. Discussion
This study focused on the persistence and predictive value
of aggression in detained adolescent females, and expanded
current insights several fold. First, substantial persistence was
found for aggression in detained adolescent females, from
late adolescence into adulthood. Second, inward aggression
was shown to be the strongest predictor of future aggression,
both inward and outward. And third, covert, and not overt
aggression, best predicted future aggression. These findings
add to the growing insights on aggression in females, showing
that gender specific studies are highly needed.
Our findings contrast previous research among typically
developing youth, claiming that aggression is likely to desist
by early adulthood [37]. Although participants were not
detained at follow-up, they showed levels similar to those
in detained populations. This raises concern about these
adolescent females' general well-being, as aggression
is known to predict a wide variety of unwanted outcomes.
Re-imprisonment, admission to mental health clinics or a
vagrant life is to be expected. Apart from consequences for
themselves and the society, it is also likely to impair the nextgeneration. In a previous manuscript on this sample [6], it
was shown that one third of this group had already mothered
a child. While inward aggression declined over time, many
continued to showpotential life-threatening self harmbehavior
at follow-up. The assumption that aggression in adolescent
females is mild and time limited, does not hold for detained
adolescent females.
Aggression should be considered as a spectrum of several
subtypes, including not only aggression directed towards
others (outward), but also to oneself resulting through self
harming behavior (inward aggression). Especially in females,
inward aggression should be given greater clinical attention, as
it best predicted all forms of aggression over time. Similar
support for the relation between aggression subtypes comes
from research on neurobiological mechanisms. Lower levels
of central serotonin and serum cholesterol have been found in
both physically aggressive and suicidal populations, compared
to non-aggressive individuals [16]. With regard to inter-
vention, it is of clinical relevance to consider that risk and
protective factors for the onset and persistence of all types of
aggression overlap substantially [20,21]. Clinicians should
therefore extend their view of aggression and regard both
inward and outward behaviors as different ways to cope with
violent tendencies.
Our findings on inward and the covert aggression in
detained adolescent females contrast findings in boys. In
boys, aggression directed to others is most prevalent and
explicit, which explains the focus on this subtype [27].
This has substantially influenced both research and theory
development. Also in females, researchers tend to focus
on the concept of aggression typically for males: the overt
form of outward aggression. Therefore, interventions and
diagnostic instruments are developed for male patterns of
aggression. They lack focus on types of aggression that was
shown of greater relevance for in adolescent females in this
study, inward and covert aggression. When our findings are
being replicated, diagnostic instruments and treatment
modules should be adapted. Given the importance of these
findings for the concept of aggression in adolescent females,
further study is needed.
The findings of this study should be interpreted in the
context of some limitations. First, although diagnostic
assessment of children and adolescents emphasizes the use
of multiple informants, this study relied solely on self-report.
Including other informants, such as parents or detention group
Fig. 2. Structural equation model for inward and outward aggression over time.
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other hand, self-report questionnaires are the most reliable
form of measuring covert aggression, since this form is often
overlooked by other people [38]. However, including other
informants could have strengthened the study. Files or records
of the detention centers can also provide more details about
aggressive behavior during detention. Unfortunately, in our
study file information was only available at detention intake
(baseline measurement) and not at follow up, as the young
females were not detained or institutionalized anymore.Fig. 3. Structural equation model forThis left us no possibility to compare file information on
aggression longitudinally. Future research should include
more informants or file information. Second, although our
focus on inward aggression shows the importance of this type
of aggression, other forms of ‘female aggression’ has not been
included in this study. Relational aggression, known to be of
high importance in girls and females, was not assessed in our
study. Future research should investigate the relation between
inward and relational aggression as well. Third, detained
adolescent females are a highly specific group, making it hardoutward aggression over time.
1578 A.A. Krabbendam et al. / Comprehensive Psychiatry 55 (2014) 1572–1579to generalize these data to other groups of (highly aggressive)
adolescent females.
Notwithstanding these limitations, our findings bear
important clinical relevance. Aggression is a serious and
persistent problem in detained adolescent females and it
should be given specific attention in both assessment as well as
treatment. Focus should not only be on outward aggression, as
is common practice, but also on covert and inward aggression.
As covert and inward forms of aggression are less apparent
than physical violence, specific awareness is needed.
Diagnostic assessment of female's aggression must therefore
be extended by looking into inward and covert forms of
aggression. Suicidal and self harm behaviors as well as
feelings of anger and hostility should be explicitly explored.
The same holds true for interventions targeting aggression
in detained adolescent females. Future research should
investigate the positive impact on future aggression of
different treatments for inward aggression as well as both
covert and overt forms of outward aggression. Although
replication is needed, the results of our study might have
implications for our way of looking at disruptive behavior
disorders in adolescent females. One needs to investigate
whether the current symptoms used for classification of
externalizing disorders fit adolescent females just as well as
boys and whether they should be adapted for adolescent
females by including suicidal and self harm tendencies as
diagnostic criteria.References
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